Introduction
Escitalopram Oxalate is an antidepressant drugwith a potent selective serotonin reuptake inhibitor (SSRI) which is used for the treatment of depression, generalized anxiety, social anxiety and The empirical formula is C20H21FN2O.C2H2O4 with its weight 414. 40 .
Escitalopram oxalate is a white to slightly yellowish fine powder and is freely soluble in methanol and (DMSO) dimethyl sulfoxide , soluble in isotonic of saline solution, sparingly soluble in water and ethanol , insoluble in heptane with slightly soluble in ethyl acetate 1, 2 . Literature survey showed several methods for the determination of escitalopram including chromatographic HPLC [3] [4] [5] [6] , HPTLC [7] [8] [9] [10] , TLC 11 , spectrophotometric [12] [13] [14] [15] [16] [17] [18] , fluorimetry [19] [20] , LC-MS [21] [22] [23] [24] , LC-MS/MS 25 , enantiomeric separation 26 , CE 27 and only one ISE method 28 . A major advantage of ISE is that it can be used very rapidly without having to change range to measure samples with large batches covering wide concentrations range. Achieving sufficient selectivity to measure, a specific ion in the presence of others for the research 29 . In addition, a chemically modified sensor (CMEs) is one of the most important electrochemical methods, which have been widely used as sensitive and selectiveanalytical methods for the detection of the trace amounts of biologically important compounds 30, 31 . 
2.1The Electrochemical system
The potentiometric measurements mode was carried out with a , which was supplied in vitro dissolution testing for controlled/modified-release preparations, and more uniform flow profile. The equipment used is "SR8Plus", model CA USA Hanson
Research; with number "73-100-116" and the spectrophotometer instrument UV-1800 Shimadzu (Japan).
Reagents and materials
All reagents used were chemically pure grade. 
Preparation and construction of plastic membrane sensors
Different compositions of membranes sensors were prepared. The ion-exchangers were changed to cover the ranges of percentages 0.5-5% of each Es-ST, Es-SM. The membranes were prepared by dissolving and mixing amounts of PVC and DOP in 5 ml THF as solvent in Petri-dish (7.0 cm diameter) with the ion-exchangers Es-ST or Es-SM. The total weight of constituents is fixed at 0.350 g. To obtain uniform thickness, and homogenous the membranes were left to dry freely in air (not less than 24 h).
For each composition, a membrane disk with 12 mm diameter was punched from the large membrane and glued by a mixture of (PVC+THF) to the polished end of a 2 cm long PVC plastic cap 
Preparation of carbon paste sensors
Fresh surfaces of the sensors wereprepared directly for potentiometric measurements by wiped the surplus paste out and squeezing more out of the paste. The exposed surface was polished on a paper until the freshly surface showed shiny appearance.
Chemically modified carbon paste sensors were as previously described 30, 31, 34 .
Construction of the sensor calibration
A standard drug solutions were added to 50 ml doubly distilled water to cover the concentration range 1.0x10 -7 -1.0x10 -2 M. Lower
Concentrations were prepared by appropriate dilutions. The sensor and the reference sensor were immersed in the solution, and the emf value was recorded at 25±l˚C, after each addition, the values were plotted versus the negative logarithmic value of the drug concentration (pDrug) and the resulting graph was used for subsequent determination of unknown drug concentration from the liner part of the curve (calibration curve method).
Effect of soaking on life span of the sensors and regeneration
The investigated conventional sensor (PVC membrane) was soaked 
Effect of pH on the sensor potential
The effect of pH on the test solution at different concentrations of the Es-Ox (1.0x10 
The selectivity of sensors
The matched potential method 35, 36 Where: aA -is the initial concentration of drug, adrug is the activity of the added drug, and aj is the activity of the added interfering ion producing the same increase in potential.
Potentiometric determination of Es-Ox
The standard additions method was achieved by adding certain volumes of standard drug solution to 50 ml water containing different volumes of the Es-Ox drug in its pure state, pharmaceutical preparation (tablets), and in human biological fluids plasma/urine samples spiked with known volumes of the Es-Ox drug. The jump in mV reading was recording for each increment and used to calculate the concentration of the drug in sample solution using the following equation [37] :
Where Cx is the concentration to be calculated, Vx is the volume of the original sample solution, Vs and Cs are the volume and concentration of the standard solution added to the sample to be analyzed, respectively, ΔΕ is the change in potential after addition of certain volume of standard solution, and S is the slope of the calibration graph.
Analysis of pharmaceutical preparation
20 tablets of (Cipralex ® 10 mg/tablet) were powdered and weighed (200-250 mg) portion from each was mixed with 50 ml doubly distilled water, using the mechanical shaker for shaken in an about 30 min, filtered into a 100 ml volumetric flask and the solution was filled to the mark with doubly distilled water and shaken. Different known amounts of the solution (1.0-10 ml) were putted and subjected to the potentiometric determination.
In spiked human plasma
Half ml drug of Es-Ox solution was taken from the concentration From emf produced for each solution, the concentration of Es-Ox drug was determined from the corresponding calibration and standard addition methods.
In spiked human urine
Different quantities of the concentrations from 1.0x10 -6 to 5.0x10 -4 M Es-Ox drugs were putted in 100 ml volumetric flask spiked with five ml urine and shaking for 5 min, then completed to the mark with doubly redistilled water. A small addition of 0.01 M HCl (0.1-2.0 ml) was putted to adjust the pH from 4 to 5. The spiked urine was determinedby the standard addition method for drug determination.
Content uniformity of Es tablets
Ten tablets of Cipralex ® 10 mg/tablet was putted in 100 ml measuring flask dissolved with doubly bidistilled water until 50 mL mark then each sensor was immediately immersed in the sample solution three times, washed between each individual measurement with redistilled water to reach steady potential. Using the mean potential from the calibration graph the content uniformity was determined while for the spectrophotometric measurements by using the standard solution employing UV absorbance λ max 240 nm.
Dissolution
In vitro release study, using USP XXXII 32 
Results and Discussions

The Optimum composition of PVC membrane/ CMCPS
In plastic membrane sensors, the amount of the plasticizer should be to the extent that produces a membrane of good physical properties and at the same time plays efficiently its role as a solvent mediator for the ion-exchanger(s) (lipophilic salts) [38] .In this work, the ratio of -1.0 x 10 -2 M and pH 2.5-7.5 with a detection limit 0.5 nM.
Effect of soaking on life span and regeneration
In the PVC membrane, the effect of soaking on the performance characteristics of the Es-sensors was studied for variable intervals of CMCPE sensor is at least or more than 90 days. As shown in table 2
Reproducibility of the Sensor
The repeatability examination for the potential reading of the Es-ST sensor (1) and Es-SM sensor (2)/ PVC membrane was studied by the subsequent measurements in 1.0 x 10 -3 M Es-Ox solution then followed by measuring the first set of at 1.0 The dynamic response time 40 was taken for any sensor by recording the time required to achieve a steady-state potential (within ± 1 mV)
after subsequence immersions of the sensor in a series of Es-drug /PVC orCMCPs is shown in Fig. 3 .
Effect of pH
The potential of the pH profile is obtained in the studying Es- 
Selectivity of the sensors
The sensors response towards different substances and ionic species such as inorganic / organic cations, sugars, and amino acids that may be present in the pharmaceutical preparations was examined by MPM conditions for sensors 1, 2 in PVC and/ or CMCP so the values of selectivity coefficients were used to evaluate of their interference. The inorganic cations do not interfere due to their mobility and permeability is difference both in PVC and/ or CMCP as compared to escitalopram cation. For sugars and amino acids,the high selectivity is related to the difference in polarity and lipophilic nature of their molecules relative to escitalopram cation as shown in 
Validation of the proposed method
Linearity and detection limit (LOD)
The value of LOD for the proposed method is indicting the sensitivity for detection the very small concentrations of Es reach to 0.1, 0.5nM for PVC and/or CMCPS respectively. The correlation coefficient (r) and other statistical parameters were listed in table 1.
Accuracy
The accuracy of the proposed PVC/CMCPS methods were 
Precision
The relative standard deviation (% RDS) of the PVC/CMCPS methods was tested by repeating the proposed method for analysis of the investigated Es-Ox in intra-day (within the day) and inter-day . As shown in tables 5 and table 6.
In CMCP
The determination of Es shows that a wide concentration range of the drug can be determined by the investigated sensors 1, 2 by CMCP with high precision and accuracy. In addition, plasma/urine samples the standard addition technique was applied to overcome the matrix effects in these samples. Also, the response times of the 57.0±0.5 ≤8 sensor Es-PVC/CMCPE, and (B) spectrophotometric measurements at 240 nm.
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Statistical treatment of results
The recoveries of the results for Es applying the calibration curve, standard additions method and the potentiometric titration were evaluated statistically and were compared with the values obtained with the (0fficial) pharmacopeia method by applying the F-tests 41, 42 .
The values obtained table 6 show that the determination methods have a precision comparable to that of the pharmacopeia method.
However, the PVC/ CMCP methods are more practical regarding time of analysis, consumption of solvents and sample pretreatment requirements for spectrophotometric or chromatographic analysis of escitalopram oxalate.
Robustness and ruggedness
The robustness method was examined by the replacement of aqueous solution with phosphate buffer pH 6±0.5 for the Es-PVC/CMCPSs. The results are in a good agreement with those obtained from standard drug solution as shown in table (1). In addition, the ruggedness was checked by using another type of pHmeter model (Jenway, 3505) for each sensor (1, 2) in table 1.
Content uniformity of Cipralex ® tablets
The content uniformity assay for Es-PVC/CMCPS methods described good accuracy, precision and reproducible resultsfor the quality control tests so the sensors can be working for the quantification determination of escitalopram ions and the percentage of the recovery of Es-Ox is mainly in acceptance quantitatively.
Potentiometric monitoring of Cipralex ® dissolution
The changes of the dissolution medium caused by the dissolving 
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